Abstract Dysphagia is a common problem and an indication for upper endoscopy. There is no data on the frequency of the different endoscopic findings and whether they change according to demographics or by single versus repeat endoscopy. To determine the prevalence of endoscopic findings in patients with dysphagia and whether findings differ in regard to age, gender, ethnicity, and repeat procedure. This was a retrospective study using a national endoscopic database (CORI). A total of 30,377 patients underwent esophagogastroduodenoscopy (EGD) for dysphagia of which 4,202 patients were repeat endoscopies. Overall frequency of endoscopic findings was determined by gender, age, ethnicity, and single vs. repeat procedures. Esophageal stricture was the most common finding followed by normal, esophagitis/ulcer (EU), Schatzki ring (SR), esophageal food impaction (EFI), and suspected malignancy. Males were more likely to undergo repeat endoscopies and more likely to have stricture, EU, EFI, and suspected malignancy (P = 0.001). Patients 60 years or older had a higher prevalence of stricture, EU, SR, and suspected malignancy (P \ 0.0001). Esophageal stricture was most common in white non-Hispanic patients compared to other ethnic groups. In patients undergoing repeat EGD, stricture, SR, EFI, and suspected malignancy were more common (P \ 0.0001). The prevalence of endoscopic findings differs significantly by gender, age, and repeat procedure. The most common findings in descending order were stricture, normal, EU, SR, EFI, and suspected malignancy. For patients undergoing a repeat procedure, normal and EU were less common and all other abnormal findings were significantly more common.
Dysphagia refers to a subjective sensation of difficulty swallowing. There are many well-known causes for dysphagia but the epidemiology of dysphagia is not well established. The exact prevalence of dysphagia is uncertain but it is estimated to be 6-9% in all age groups and 16-22% in patients above 50 years old [1] [2] [3] . It is estimated to affect as many as 15 million Americans, with approximately one million people annually receiving a new diagnosis of this condition [4] . Dysphagia has been shown to significantly impact the quality of life in affected individuals, with patients reporting panic and anxiety about eating as well as developing depression [5, 6] . Upper endoscopy (esophagogastroduodenoscopy, EGD) is the most common initial diagnostic procedure performed in the evaluation of esophageal dysphagia as this allows direct visualization of the entire esophagus and tissue acquisition via biopsy.
The common endoscopic findings in patients with dysphagia are well known but the relative prevalence of these findings has not been reported. In addition, there is little or no data regarding the frequencies of these findings or if they vary with patient demographics or in patients who undergo repeat endoscopy as compared to primary endoscopy. The purpose of this study was to determine the prevalence of the endoscopic findings associated with dysphagia in a large endoscopic database and to further examine if age, gender, ethnicity/race, and other demographic factors affect the prevalence of these endoscopic findings.
Materials and Methods
This is an institutional review board-approved retrospective analysis of data from the Clinical Outcomes Research Initiative (CORI) database prospectively collected from January 2000 to September 2006. CORI is a computerized national database established in 1995 to study the use and outcomes of endoscopy in diverse practice settings. All participating sites use a standardized computerized report generator to create endoscopy reports and comply with quality control requirements. The sites' data files are transmitted electronically to a central data repository: the National Endoscopic Database (NED). Before transmission, all patient and physician identifiers are removed from the data file to protect both patient and physician confidentiality. Only the practice sites that had contributed data continuously for the entire study period were used; comprising 26 stable practice sites from 14 states. The majority of procedure reports were from community practices (91%) and 9% from university hospitals. VA/military sites were not included in this study as all the needed demographic details were not available.
All patients 18 years or older who had undergone one or more upper endoscopies during the study period for the indication of dysphagia were included in the study. Patients with gastrointestinal bleeding were not included in this study. Among the patients who had undergone multiple procedures, data from the first and second endoscopic procedures were included. Patients with more than one endoscopic finding were included in all the diagnostic categories.
The prevalence of selected endoscopic findings was determined overall and also stratified by gender, age group (\ 60 or C60 years), race/ethnicity, and need for repeat procedures (single vs. multiple). Ethnicity/race was grouped into white non-Hispanic, Black non-Hispanic, Hispanic, Asian/Pacific Islander, Native American, and multiracial. Endoscopic findings were grouped as normal esophagus, esophagitis/ulcer (EU), esophageal food impaction (EFI), suspected malignancy, stricture, and Schatzki ring (SR). SR was considered separate from other strictures according to standard CORI practice.
Categorical variables were compared using the v 2 test. The relationship between ordered variables and outcomes was analyzed with the Mantel-Haenszel test of trend (v 2 test for linear association). All analyses were performed using SAS software ver. 9.1 (SAS Institute, Cary, NC). A P value B0.05 was considered statistically significant.
Results
A total of 30,377 unique patients who had undergone upper endoscopy with an indication of dysphagia were identified, although other indications may have coexisted simultaneously as well. Of these patients, 26,175 (86.2%) had a single endoscopy and 4,202 (13.8%) had undergone repeat procedures during the time period. Excluding the 1,040 (3%) patients whose information on race/ethnicity was missing, the demographic breakdown of the patients is given in Table 1 .
For the entire cohort, esophageal stricture was the most common finding (40.8%) followed by normal esophagus (32.1%), EU (22.1%), SR (13.3%), EFI (2.2%), and suspected malignancy (0.9%). Women were more likely to have a normal exam than men (37.2 vs. 25.4%; P \ 0.0001) and underwent proportionately more endoscopies for dysphagia than men (57.1 vs. 42.8%). The prevalence of a SR among males and females was not different (P = 0.90) (Fig. 1) . All abnormal endoscopic findings were more common in men than women (P \ 0.001 for all comparisons). Patients over 60 years compared with those B60 years had a higher prevalence of suspected malignancy (1.3 vs. 0.4%), stricture (45.9 vs. 35.6%), and SR (14.7 vs. 11.9%), while patients B60 years (Fig. 2) . When compared by race/ethnicity, esophageal strictures were most common in non-Hispanic white patients. Asian/ Pacific Islander patients were more likely to have normal exams (65.5 vs. 30.7%) and a lower prevalence of stricture (9.4 vs. 42.3%), EU (22.3 vs. 10.7%), and SR (3.7 vs. 13.8%) compared to non-Hispanic whites (Fig. 3) .
A total of 4,202 (13.8%) patients underwent repeat endoscopy for dysphagia during the time period. Males were more likely to have undergone multiple endoscopies than females (15.3 vs. 12 .8%, P = 0.001). A normal exam or EU was found more frequently in those who underwent just one examination. Esophageal stricture, EFI, suspected malignancy, and SR were more frequent findings in patients who underwent repeat endoscopy (P \ 0.0001 for all comparisons) (Fig. 4) .
Discussion
There are numerous studies that have established the different etiologies and common endoscopic findings in patients presenting with dysphagia [7] [8] [9] . However, these are older studies that did not report the relative frequency of the common endoscopic findings in patients with dysphagia or how these findings may have differed with specific demographic groups. This is the first study to evaluate a large, diverse population to describe the prevalence of common endoscopic findings in patients who underwent upper endoscopy to investigate dysphagia. Dysphagia is reported to be associated with recurrent aspiration, inadequate nutrition, and weight loss and to have a high estimated economic burden. Early identification of dysphagia and therapeutic intervention are critical to preventing complications. Our study was an attempt to provide helpful information that could help manage expectations in preprocedure discussion and better prepare both patients and physicians for potential therapeutic interventions.
Esophageal strictures were the most common abnormal finding overall, regardless of gender, age, and demographic group. Gastroesophageal reflux disease (GERD) is reported to be the third most common GI disorder in the US, with an approximately 20% prevalence [3, 10, 11] , and peptic strictures account for about 70-80% of all esophageal strictures [12, 13] . This is not a novel observation, however, in light of the recent emergence of eosinophilic esophagitis (EoE) as a possible new diagnosis with similar presentation [14] [15] [16] [17] . We speculate that EoE is possibly a reason for stricture or normal exam in many of our patients. However, at the time of this study, endoscopic procedural reports did not have a specific diagnosis for EoE, and we suspect it was misclassified under a variety of other diagnoses. We found that women underwent more endoscopies for dysphagia than males, although women were also more likely to have normal exams than males. This may be consistent with the increased health-seeking behavior in women [18] [19] [20] . Alternatively, the dysphagia of those with normal findings on endoscopy could be caused by something that would not be recognized at initial endoscopy and/or would not able to be diagnosed with endoscopy alone, including esophageal motility disorders, nonerosive reflux disease, or misdiagnosed oropharyngeal dysphagia. Males had higher rates of repeat endoscopies and were more likely to have pathological diagnoses of EU, food impaction, stricture, and suspected malignancy.
The diagnosis of SR was similar between males and females in this study, in contrast to the study by Byrne et al. [21] that showed a significant association of female gender with SR, especially in the older age group ([50 years). This may be secondary to the greater power of the present study (N = 30,377). As one might expect, we found patients who were C60 years old had significantly higher rates of suspected malignancy, stricture, and SR.
Patients who had only one exam during the time period were more likely to have a normal esophagus or EU, whereas stricture, EFI, suspected malignancy, and SR were more common findings on repeat upper endoscopies. It is possible that the need for repeat endoscopy in this subset of patients could be secondary to findings missed on the initial exam, relapsing or refractory disease not responding to initial management, and/or the need for additional endoscopic treatment, i.e., repeated dilation or stent placement. It is noteworthy that normal findings decreased by 17.7% in patients who underwent repeat procedures, suggesting that repeat endoscopy for dysphagia has a higher yield than initial endoscopy.
As mentioned previously, esophageal stricture was more common in non-Hispanic whites than in other ethnic groups, whereas Asian/Pacific Islanders were more likely to have had a normal exam with a significantly lower prevalence of EU, stricture, and SR. We speculate that this reflects the lower incidence of GERD in Asian populations compared to Western non-Hispanic white populations [22] . Further studies are required to evaluate this trend.
The strengths of this study include its large number of patients and many diverse practice sites that contributed data. Every patient included in the database was required to have an endoscopic diagnosis entered into the procedure report; equivocal findings were not recognized. This is also a limitation of the study in that only the diagnostic findings in the procedure template were available for analysis and other findings may not have been accurately captured.
Additional limitations of this study include the fact that the CORI database is not detailed enough to fully evaluate other causes of esophagitis such as virus-, bacteria-, and pill-induced etiology or Zenker's diverticula. Diagnoses requiring additional testing (i.e., mucosal biopsies/histology, esophageal manometry, esophagogram) were also not available from the database. Therefore, causes for dysphagia, including EoE, achalasia, scleroderma, or other esophageal motility disorders were not available for analysis. Finally, we believe that the Asian/Pacific Islander population was not robust enough to generalize the finding.
Conclusion
Overall, this study allows for better preprocedural discussions with patients and other physicians regarding the investigation of dysphagia by upper endoscopy. This is the first study to describe the prevalence of different endoscopic findings in patients with dysphagia referred for upper endoscopy. The prevalence of endoscopic findings among patients with dysphagia differs significantly by gender, age, race/ethnicity, and repeat procedure. In this study, esophageal stricture was the most common finding followed by normal exam, EU, SR, EFI, and suspected malignancy. For patients who underwent repeat endoscopy, abnormal findings were significantly more likely to be identified. This study provides baseline prevalence data of the existing major endoscopic findings in patients who underwent upper endoscopy for dysphagia. Future studies can compare changing trends in these existing causes of dysphagia and evaluate the emergence of new causes using these data.
